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1.0 INTRODUCTION 

SulTRAC prepared this Technical Memorandum as part of the remediation activities for the Outboard 

Marine Corporation (OMC) Plant 2 site in Waukegan, Lake County, Illinois, under U.S. Environmental 

Protection Agency (EPA) Remedial Action Contract (RAC) 2 for Region 5, Contract No. EP-S5-06-02 

Work Assignment (WA) No. 304-RARA-0528.   

This technical memo describes the work performed to replace the Old Die Cast (ODC) Containment Cell 

extraction well (EW), ODC- EW-2, and provides construction details for the replacement extraction well, 

ODC EW-2R.  In addition, ODC-EW-1 was inspected, redeveloped, and treated for biofouling. 
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2.0 SITE DESCRIPTION AND HISTORY 

The OMC Plant 2 site is located at 90 East Sea Horse Drive in Waukegan, Illinois, about 40 miles north 

of Chicago.  The OMC Plant 2 site is the fourth of four operable units (OUs) on the OMC National 

Priorities List (NPL) site, which also includes the Waukegan Harbor site (OU 1), the Waukegan 

Manufactured Gas and Coke Plant (Waukegan Coke Plant) site (OU 2), the polychlorinated biphenyl 

(PCB) Containment Cells (OU-3), and the OMC Plant 2 site (OU-4).  Figure 1 shows the location of 

OMC Plant 2. 

EPA prepared an amendment to the Record of Decision (ROD) to describe selected remedial alternatives 

for the OMC Plant 2 site (EPA 2012).  The selected amended remedy consisted of the following 

components:  (1) use of institutional controls (ICs) in the form of a soil management plan, plus deed 

notices and restrictive covenants; (2) installation of a cap over the ODC area and the north and west utility 

corridors to cover and contain the contaminants of concern; (3) installation of a vertical barrier wall 

around the perimeter of the ODC; (4) installation of a groundwater extraction system within the 

containment cell; and (5) implementation of a long-term monitoring program for groundwater and surface 

water downgradient of the areas of contaminated soil.  EPA then issued scopes of work to SulTRAC to 

implement the remedial design and remedial action for the ODC containment system and the utility 

corridor caps.   

In 2014, SulTRAC designed and constructed the ODC containment cell to include a soil-bentonite cutoff 

wall, a Title 35 of the Illinois Administrative Code Part 811 cap, a dewatering system, stormwater 

management system, and a groundwater monitoring system.  The ODC dewatering system included two 

extraction wells (installed within the containment cell) to extract groundwater from the containment cell 

and discharge it to the existing on-site treatment system operated by others.  The extraction wells were 

designed to maintain an inward hydraulic gradient within the containment cell and thus operate only when 

necessary to maintain gradient control.  The extraction wells were installed according to the design.  

Figure 2 shows the location and layout of the ODC containment cell. 

The extraction wells are operated intermittently by the site operations staff.  The pump at ODC-EW-2 had 

exhibited low flow rates and mechanical failures due to the excessive buildup of fine sand in the 

extraction well that clogged the pump.  The well ODC-EW-2 was redeveloped in 2016 to remove fine 

sand from the well.  A faulty electric cable to ODC-EW-2 and the transducer at piezometer PZ-7 were 

replaced in September 2016.  The pump and motor at ODC-EW-2 were replaced in 2016, 2017 and 2018, 
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but failed again.  Inspection of the pump and motor shortly after installation in 2018, indicated that a high 

torque was exhibited by the motor and no water was produced.  Tarry sand was observed on the pump 

intake and the maximum flow the pump could produce was 1.5 gallons per minute (gpm), indicating that 

the pump had again become clogged with sand.  Thus, the extraction well required replacement and 

redesign to manage the very fine sand of the aquifer and presence of oily materials at this location.  

Appendix A contains photographic documentation, including a photo of the pump intake at ODC-EW-2 

showing the buildup of oily sand.  The well was visually inspected with an endoscopic camera in October 

2019 and no biological mass was observed on the well screen. 

SulTRAC designed the new extraction well and pumping system to reduce the influx of fine-grained sand 

and silt into the extraction well and to provide a pump suitable for more aggressive environments. The 

system also included a cooling sleeve for the motor of the submersible pump.  The design was completed 

in March 2019, and the replacement extraction well was installed in October 2019.   

ODC-EW-1 had previously exhibited decreasing flow rates.  The well was redeveloped by air lifting in 

2016.  The pump and motor were replaced at ODC-EW-1 in 2016 and 2017.  However decreasing flow 

rates were still exhibited.  Therefore, the well was visually inspected with an endoscopic camera in 

October 2019 and found the well screen was coated in biological mass.  The well was redeveloped again 

in October 2019.  After the winter treatment plant hiatus, the well was treated for biofouling in June and 

July 2020. 
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3.0 CONSTRUCTION ACTIVITIES 

The ODC-EW-2 extraction well replacement construction activities were performed in October 2019.  

ODC-EW-1 maintenance activities were performed in October 2019, June 2020, and July 2020.  

HEPACO was the selected remediation contractor and Environmental Drilling and Contracting, Inc. 

(EDAC) drilled the soil boring and installed the replacement well.  Pier Electric, LLC provided the 

electrical conduit and installed the electrical cables.  Atlantic Liner Company (ALCO) provided liner 

repair services.  IMEG Corporation performed surveying activities.   

The ODC-EW-2 extraction well replacement project included the following steps performed in the 

sequence listed below: 

1. Excavated a work area through the soil cap and cut away drainage net and liners to expose 
subgrade for driller to install extraction well. 

2. Drilled and installed new extraction well. 

3. Containerized soil cuttings from well installation. 

4. Developed the new extraction well and re-developed extraction well ODC-EW-1 and 
containerized liquids. 

5. Excavated a high-density polyethylene (HDPE) water discharge pipe trench and installed and 
connected the pitless adapter of the new extraction well to the existing HDPE water discharge 
pipe.   

6. Segregated and containerized spoils from water discharge pipe trench (from below the liner 
system). 

7. Backfilled and compacted HDPE water discharge pipe utility trench. 

8. Repaired liner system above excavated area to match existing liner system. 

9. Installed electrical and control conduits from existing pull box to new extraction well.  

10. Connected submersible well pump and motor to electrical cable. 

11. Backfilled and compacted excavated area above repaired liner with clay and topsoil to match 
existing freeze/thaw protection and vegetation layer. 

12. Surveyed locations and elevations of replacements for record drawings. 

13. Seeded excavation and disturbed areas. 

14. Loaded, transported and disposed of spoils and auger cuttings off site as Toxic Substances 
Control Act (TSCA) PCB-contaminated soil at Wayne Disposal, Inc’s facility. in Belleville, 
Michigan. 

15. Disposed of liquids generated from extraction well development at Veolia ES Technical Solutions 
facility in Port Arthur, Texas. 
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The ODC-EW-1 maintenance activities included the following: 

1. Inspected ODC-EW-1 well screen for evidence of biofouling, using an endoscopic camera 

2. Redeveloped ODC-EW-1 

3. Treated ODC-EW-1 for biofouling 

The following sections provide details on the work performed. Appendix A contains a photolog of the 

construction activities. 

3.1 SITE PREPARATION FOR ODC-EW-2R INSTALLATION 

On October 7, 2019, HEPACO mobilized to the site.  On October 8, they excavated a small work area 

through the soil cap for installation of the replacement extraction well.  The location was adjacent to the 

original extraction well ODC-EW-2 and the existing pull box.  Topsoil was scraped off and stockpiled for 

reuse.  The clay cap was excavated to the top of the existing liner, and the clean clay capping materials 

were also stockpiled for reuse.  An approximate 3- by 10-foot opening was then cut in the liner system to 

expose the underlying soil to allow drilling of the extraction well to commence in the soil below the liner.  

The double-sided drainage geocomposite was cut and set aside for later reuse, the 40-mil linear low-

density polyethylene (LLDPE) geomembrane, and the geosynthetic clay liner (GCL) pieces were 

discarded.  The native subgrade soil below the liner system was excavated by hand to locate and expose 

the HDPE water discharge line.   

3.2 REPLACEMENT EXTRACTION WELL ODC-EW-2R INSTALLATION 

On October 10, 2019, EDAC arrived at the site to drill the soil boring for installation of the replacement 

extraction well ODC-EW-2R.  The drilling rig was a Gus Pech GP-110ATV equipped with 10-1/4-inch 

inside diameter hollow stem augers.  The extraction well was installed to a depth of about 24.7 feet below 

ground surface (bgs), and the well was constructed with a 15-foot 0.01-inch machine slotted (well screen 

(depth intervals from 9.7 to 24.7 feet bgs).  The extraction well was constructed with 6-inch-diameter 

polyvinyl chloride (PVC) riser and screen.  During installation, the 5-foot well screen section broke near 

the threaded portion on the end.  The 5-foot section was then connected to the 10-foot well screen section 

on site by solvent welding the 5-foot section to a Schedule 40 PVC coupling to reattach the screen pieces.  

This field change is not expected to affect well performance. 

A 1-inch-diameter, 0.010-inch slotted PVC piezometer was installed adjacent to the 6-inch extraction well 

within the same borehole at the same depth and with the same screen length as the replacement extraction 

well.  The 1-inch piezometer houses the pressure transducer that provides continuous water level 
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monitoring for the groundwater extraction system programmable logic controller (PLC).  A pitless 

adapter was installed on the well riser pipe for connection to the HDPE water discharge line.  

A sand filter pack (16-30 mesh) was installed in the annular space around the screen, extending to 1 foot 

above the top of the screen.  The 15-foot-long screen was installed to maximize the well intake length.  A 

bentonite seal was installed above the top of the sand filter pack up to about 6 feet bgs.  The remainder of 

the space included the pea gravel backfill for the pitless adapter and HDPE water discharge line, and the 

Part 811 cap.  The extraction well was completed in a flush-mounted manhole installed in a concrete pad.   

All soil cuttings from the drilling of the extraction well were containerized in 1-cubic yard plastic totes 

for off-site disposal.   

The replacement extraction well was developed by repeated pumping and then surging to remove fines.  

Ten well volumes were removed during the development activities.  All liquids from the well 

development were containerized in 55-gallon drums.    

HEPACO hand excavated a trench within the exposed area of the cap to connect to the existing HDPE 

water discharge line.  On October 11, 2019, the existing pipe was cut and a new 1.5-inch 90-degree elbow 

was butt-fused into place to route the pipe toward the new extraction well.  HDPE pipe was connected to 

the pitless adapter of the replacement extraction well with a stainless steel/HDPE transition fitting.  The 

final connection was made using an electro-fused HDPE coupling.  A 100-pound per square inch, 2-hour 

duration pneumatic pressure test was performed on the HDPE water discharge pipe from the well to the 

on-site treatment building and no leaks were observed.   

The HDPE pipe trench was backfilled with quarry pea gravel and compacted.  The excavated area was 

then prepared for liner repair. 

The 4-inch submersible pump and shroud assembly was installed in the replacement extraction well.  The 

pump was energized and its operation was observed. 

Figure 3 shows the location of the replacement extraction well ODC-EW-2R.  Figure 4 shows the 

extraction well construction details.  Appendix B includes product data for the extraction well, pump, and 

motors.  
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3.3 LINER REPAIR 

On October 16, 2019, representatives of ALCO arrived on site to repair the liner system.  The GCL liner 

was installed and sealed on the edges with granular bentonite.  The LLDPE liner was installed and the 

seams were fused.  An LLDPE boot was installed around the extraction well penetration and was 

thermally sealed to the adjacent liner.  A vacuum test was performed to ensure all seams were fused 

completely.  A few seams were fused again and the vacuum test was repeated until no openings were 

observed.  The reserved piece of the geocomposite was replaced back into the excavation, on top of the 

LLDPE liner.  The excavation area was then ready for conduit installation and backfilling. 

Appendix B includes product data for the liner materials. 

3.4 CONDUIT AND CABLE INSTALLATION 

On October 17, 2019, Pier Electric installed the conduits for electrical and control cables from the 

existing pull box to the replacement extraction well.  The electric cable was threaded through the new 

conduits into the replacement extraction well.  The transducer was installed in the new piezometer for the 

replacement extraction well and connected to the control cable.  

Appendix B also includes product data for the electrical conduit. 

3.5 FREEZE/THAW LAYER AND TOPSOIL REINSTALLATION 

The excavation area was backfilled on top of the liner system with the segregated clean clay freeze/thaw 

layer spoils.  The clay was compacted with a minimum of three passes with a vibratory compactor.  The 

topsoil was then placed over the clean freeze/thaw layer.  Additional topsoil was imported to the site as 

needed to match existing grade.  The imported topsoil was laboratory analyzed for the Title 35 of the 

Illinois Administrative Code (IAC) Part 740 Target Compound List (TCL) analytes prior to import to the 

site.  The TCL results did not exceed the Title 35 of the IAC Part 742, Tiered Approach to Corrective 

Action Objectives (TACO) Tier 1 remediation objectives.  A copy of the topsoil analytical report is 

provided in Attachment 1.  

Erosion control matting was installed over the extraction well replacement excavation area and the area 

was seeded with Illinois Department of Transportation Class 3 seed mix. 
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During the October 2019 construction activities, the topsoil of the cap surface became rutted by the 

construction equipment; thus, these areas were smoothed, and topsoil and grass seed were added as part of 

site restoration. 

3.6 SURVEY 

On October 23, 2019, IMEG surveyed the top of casing elevations of the replacement extraction well and 

its piezometer.  In addition, the top of casing elevations for ODC-EW-1 and its piezometer, as well as the 

control piezometers (PZ-3/PZ-4 and PZ-7/PZ-8) were resurveyed and the new elevations were provided 

to the on-site treatment plant operators for programming into the PLC system. 

Appendix C includes a copy of the survey data. 

3.7 EXTRACTION WELL ODC-EW-1 MAINTENANCE 

Extraction well ODC-EW-1 was only producing a sustained flow rate of 0.9 gallon per minute (gpm), 

indicating flow was being restricted and the well required maintenance.  On October 10, 2019, the well 

screen at ODC-EW-1 was visually inspected with an endoscopic camera and biofouling of the well was 

evident.  On October 11, 2019, EDAC redeveloped extraction well ODC-EW-1 via repeated pumping and 

surging to remove fines that had collected in the bottom and to help clear the well screen.  Ten well 

volumes were purged from the well during the redevelopment and were containerized in drums for off-

site disposal.  

In addition, a replacement pump motor was installed on the pump at extraction well ODC-EW-1 because 

it had previously failed. The previous motor had exceeded  the Amp draw and was not producing water.   

On October 11, 2019, ODC-EW-1 was started up and sustained flow at 1.2 gpm, which was an increase of 

0.3 from previous pumping rates.  

On June 30 and July 1, 2020, HEPACO cleaned the well with a biofouling agent (CETCO LBA cleaner) 

to clear the screen and increase groundwater flow.  The pump was removed from the well and the inside 

of the well screen and casing were cleaned by pouring the biofouling agent into the well.  About 3 gallons 

of biofouling agent were used for the initial cleaning effort.  The screen was then scrubbed with a brush, 

and an air compressor was used to surge the well screen.  One gallon of biofouling agent was added to the 

well and allowed to sit overnight.  The following day, another gallon of biofouling agent was added to the 

well, and the screen was again scrubbed with a brush and surged with the air compressor.  The pump was 
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then reinstalled in the well and the water and cleaning solution were pumped through the dewatering 

system and processed by the on-site treatment plant.   

Appendix B includes product data for the motor and biofouling agent.  

3.8 WASTE DISPOSAL 

Soil generated during the work from auger cuttings and trench excavation for the HDPE conduit (below 

the liner system) was containerized in totes for off-site disposal as TSCA-regulated contaminated soil.  A 

total of five totes of 1 cubic yard capacity were filled from the work.  On December 16, 2019, the five 

totes were transported off site for disposal at the U.S. Ecology Wayne Disposal, Inc. landfill in Belleville, 

Michigan.  A total of 7.5 tons of soil was disposed. 

Liquids generated from well redevelopment were containerized in 55-gallon drums.  On February 20, 

2020, eight drums (440 gallons) were removed from the site and transported to the Veolia North America 

treatment complex in Port Arthur, Texas, for treatment and disposal. 

Both facilities were approved by EPA’s off-site rule coordinator prior to removal from the site.  Appendix 

D provides copies of manifests. 

3.9 SYSTEM OPERATION 

The extraction system was fully operational as of October 18, 2019.  The system was started up on 

October 18, 2019, and extraction well ODC-EW-2R was set to operate at a continuous flow rate of about 

2.2 gpm.   

On July 1, 2020, extraction well ODC-EW-1 was reactivated and achieved a continuous flow rate of 

about 2 gpm. 
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4.0  SUMMARY AND CONCLUSIONS 

SulTRAC completed the replacement of extraction well ODC-EW-2R in October 2019 per the design.  In 

addition, extraction well ODC-EW-1 was redeveloped and an endoscopic camera inspection indicated 

significant biofouling.  ODC-EW-1 was therefore cleaned with a biofouling agent in June and July 2020.  

Extraction well re-development and/or cleaning may become a routine maintenance task for continued 

proper operation.  Monitoring of extraction well flow rates and periodic visual inspection of the well 

screen may be needed to ascertain if re-development or cleaning is necessary.   

All wastes generated during the work were transported off site for proper disposal.   

The containment cell and its associated groundwater extraction system are operational and functional 

(O&F). 
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Photographic Documentation 
OMC Plant 2 – OU #4 

ODC Extraction Well Replacement 
90 East Seahorse Drive 

Waukegan, Illinois 
 

Tetra Tech, Inc.   

 1 

Photo: 1 
 
Date: 
 
September 26, 2018 
 
Description: 
 
Pump intake at Old Die 
Cast (ODC)-Extraction 
Well (EW)-2 (old 
extraction well).  Note that 
the pump intake screen is 
clogged with black very 
fine sand. 
 
Orientation:  
 
Overview 

 
Photo: 2 
 
Date: 
 
October 10, 2019 
 
Description: 
 
Closeup view of well 
screen in extraction well 
ODC-EW-2 using 
downhole camera.  Note 
no presence of biofouling 
on the screen.   
 
Orientation:  
 
Not applicable 
 

 



Photographic Documentation 
OMC Plant 2 – OU #4 

ODC Extraction Well Replacement 
90 East Seahorse Drive 

Waukegan, Illinois 
 

Tetra Tech, Inc.   

 2 

 

Photo: 3 
 
Date: 
 
October 10, 2019 
 
Description: 
 
Closeup view of well 
screen in extraction well 
ODC-EW-1 using 
downhole camera.  Note 
presence of biofouling on 
the screen.   
 
Orientation:  
 
Not applicable. 

 

 
Photo: 4 
 
Date: 
 
October 8, 2019 
 
Description: 
 
Began excavation through 
the Old Die Cast (ODC) 
cap for installation of 
replacement extraction 
well ODC-EW-2R.  Note 
extraction well ODC-EW-
2 is present in background. 
 
Orientation:  
 
Facing west 
 

 



Photographic Documentation 
OMC Plant 2 – OU #4 

ODC Extraction Well Replacement 
90 East Seahorse Drive 

Waukegan, Illinois 
 

Tetra Tech, Inc.   

 3 

 
Photo: 5 
 
Date: 
 
October 8, 2019 
 
Description: 
 
Excavation through the 
ODC cap and liner 
removal to expose the 
native subgrade in ODC 
for installation of the 
replacement extraction 
well ODC-EW-2R. 
 
Orientation:  
 
Overview 

 

 
Photo: 6 
 
Date: 
 
October 8, 2019 
 
Description: 
 
The topsoil and ODC 
capping soil segregated 
and stockpiled for reuse.   
 
Orientation:  
 
Facing west 

 
 



Photographic Documentation 
OMC Plant 2 – OU #4 

ODC Extraction Well Replacement 
90 East Seahorse Drive 

Waukegan, Illinois 
 

Tetra Tech, Inc.   

 4 

 
Photo: 7 
 
Date: 
 
October 10, 2019 
 
Description: 
 
EDAC drilling borehole 
for installing the 
replacement extraction 
well ODC-EW-2R. 
 
Orientation:  
 
Facing south 

 
 
Photo: 8 
 
Date: 
 
October 10, 2019 
 
Description: 
 
The excavation and auger 
placement for the 
replacement extraction 
well ODC-EW-2R. 
 
Orientation:  
 
Overview. 

 

 



Photographic Documentation 
OMC Plant 2 – OU #4 

ODC Extraction Well Replacement 
90 East Seahorse Drive 

Waukegan, Illinois 
 

Tetra Tech, Inc.   

 5 

 
Photo: 9 
 
Date: 
 
October 10, 2019 
 
Description: 
 
The extraction pump and 
shroud assembly for 
replacement extraction 
well ODC-EW-2R.  
 
Orientation:  
 
Overview. 

 
 
Photo: 10 
 
Date: 
 
October 11, 2019 
 
Description: 
 
The HDPE water 
discharge line connection 
to the pitless adapter on 
the replacement extraction 
well ODC-EW-2R.  
 
Orientation:  
 
Overview. 

 

 



Photographic Documentation 
OMC Plant 2 – OU #4 

ODC Extraction Well Replacement 
90 East Seahorse Drive 

Waukegan, Illinois 
 

Tetra Tech, Inc.   

 6 

 
Photo: 11 
 
Date: 
 
October 11, 2019 
 
Description: 
 
EDAC installing the 
extraction well pump.  
Note the pitless adapter in 
photo. 
 
Orientation:  
 
Facing southwest. 

 

 
Photo: 12 
 
Date: 
 
October 14, 2019 
 
Description: 
 
The excavation with pea 
gravel backfill below liner 
system.  
 
Orientation:  
 
Overview. 

 
 



Photographic Documentation 
OMC Plant 2 – OU #4 

ODC Extraction Well Replacement 
90 East Seahorse Drive 

Waukegan, Illinois 
 

Tetra Tech, Inc.   

 7 

 
Photo: 13 
 
Date: 
 
October 16, 2019 
 
Description: 
 
The GCL patch after 
installation.  The new GCL 
patch is placed under the 
old GCL with a 6-inch 
minimum overlap.  
 
Orientation:  
 
Overview. 

 
 
Photo: 14 
 
Date: 
 
October 16, 2019 
 
Description: 
 
The linear low-density 
polyethylene (LLDPE) 
patch installed, and 
penetrations booted and 
sealed.   
 
Orientation:  
 
Overview. 

 
 



Photographic Documentation 
OMC Plant 2 – OU #4 

ODC Extraction Well Replacement 
90 East Seahorse Drive 

Waukegan, Illinois 
 

Tetra Tech, Inc.   

 8 

 
Photo: 15 
 
Date: 
 
October 17, 2019 
 
Description: 
 
The geocomposite 
installed above the 
LLDPE.   
 
Orientation:  
 
Overview. 

 
Photo: 16 
 
Date: 
 
October 17, 2019 
 
Description: 
 
Pier Electric installing 
conduit for electric and 
control cables from 
existing pull box to the 
replacement extraction 
well ODC-EW-2R.   
 
Orientation:  
 
Facing northeast. 

 

 



Photographic Documentation 
OMC Plant 2 – OU #4 

ODC Extraction Well Replacement 
90 East Seahorse Drive 

Waukegan, Illinois 
 

Tetra Tech, Inc.   

 9 

 
Photo: 17 
 
Date: 
 
October 18, 2019 
 
Description: 
 
Manhole installed over 
replacement extraction 
well ODC-EW-2R, clay 
cap and topsoil also 
installed.  Note the 
adjacent ODC-EW-2 in 
foreground.   
 
Orientation:  
 
Facing south. 

 
 
Photo: 18 
 
Date: 
 
October 18, 2019 
 
Description: 
 
Restored replacement 
extraction well ODC-EW-
2R work area, with erosion 
control blanket.   
 
Orientation:  
 
Facing northwest. 
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Company name: -
Created by: -
Phone: -
Fax: -
Date: -

Printed from Grundfos CAPS [2014.01.046]

Position Count Description
1 MS 402

Product photo could vary from the actual product

Product No.: 79302002
The motor is a 3-phase motor of the canned
type with a sand shield, liquid-lubricated bearings
and pressure-equalizing diaphragm.

Liquid:
Max liquid temperature at 0.15 m/sec: 104 °F

Technical:
Shaft seal for motor: LIPSEAL
Approvals on nameplate: CE,GOST2,CSACOMP

Materials:
Motor: Stainless steel

DIN W.-Nr. 1.4301
AISI 304

Installation:
Maximum ambient pressure: 218 psi
Motor diameter: 4 inch

Electrical data:
Motor type: MS402
Rated power - P2: 0.5 HP
Main frequency: 60 Hz
Rated voltage: 3 x 230 V
Voltage tolerance: +10/-10 %
Start. method: direct-on-line
Service factor: 1,60
Rated current: 3.15 A
Starting current: 460 %
Cos phi - power factor: 0,72
Rated speed: 3450 rpm
Locked-rotor torque: 230 %
Moment of inertia: 0.008 lb ft²
Enclosure class (IEC 34-5): IP68
Insulation class (IEC 85): B
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http://net.grundfos.com/Appl/WebCAPS/Details?productnumber=79302002&freq=60&lang=USA
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EW-1 and EW-2R Motor



Company name: -
Created by: -
Phone: -
Fax: -
Date: -

Printed from Grundfos CAPS [2014.01.046]

Position Count Description
Built-in temperature transmitter: No
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Company name: -
Created by: -
Phone: -
Fax: -
Date: -

Printed from Grundfos CAPS [2014.01.046]

79302002 MS 402 60 Hz
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Company name: -
Created by: -
Phone: -
Fax: -
Date: -

Printed from Grundfos CAPS [2014.01.046]

All units are [mm] unless otherwise presented.

79302002 MS 402 60 Hz

L1

PEWVU

PE

M

L3L2

3
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Ordering data
79302002 MS 402 60 Hz Product No.: 79302002
Company name:
Created by:

Project:
Contact:

-
-

-
-

Phone: -
Date:
Fax:

Client number:
Reference number:

-
-

-
-

Electrical data:
Frequency 60 Hz

Rated motor voltage 230 V

Rated motor power 0.5 HP

Rated motor speed 3450 rpm

Rated motor torque - -

Wiring connection - -
Rated motor current 3.15 A
Max motor current - -

Efficiency class - -

Full load Efficiency % - -

Power factor 0,72

Starting- / Rated motor current (50/60 ) /

Breakdown- / Rated motor torque (50/60 ) /  %

Starting- / Rated motor torque (50/60 ) /

Mechanical data:
Noise measurements (50/60 ) - -

Moment of inertia 0.008 lb ft²

Drain holes Yes (closed)

Bearing DE -

Bearing NDE -

Bearing arrangement NDE-locked

Type of bearing DE -

Bearing seal DE -

Characteristic of grease DE -

Type of bearing NDE -

Bearing seal NDE -

Characteristic of grease NDE -

Regreasing device No

Type of lubrication -

Relubrication interval -

Quantity of grease for relubrication -

External grounding -

Color/type -

Explosion protection:
Type of protection -

Ambient conditions:
Ambient temperature
Altitude above sea level 3280 ft

Approvals and specifications IEC 60034

General data:
Frame size MS402

Type of construction -

Weight, without optional accessories -

Frame material -

Degree of protection IP IP68

Method of cooling, TEFC -

Vibration class
Insulation class 155(F) to 130(B)

Duty type -

Direction of rotation /

Terminal box:
Material of terminal box -

Cable entry -

Cable gland -

Protection:
Built-in protection -

Grundfos A/S reserves the right to change the specifications without further notice. Grundfos A/S cannot be held responsible for any missing, inaccurate or obsolete data. There may be discrepancies
between calculated and rating plate values.
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Company name:
Created by:
Phone:

Date: 7/21/2017

Printed from Grundfos Product Center [2017.04.034]

Position Count Description
1 7S05-8

Product No.: 3013008
Multi-stage submersible pump for raw water supply,
groundwater lowering and pressure boosting. The
pump is suitable for pumping clean, thin, non-agressive
liquids without solid particles or fibers.

The pump is made entirely of Stainless steel
DIN W.-Nr. DIN W.-Nr. 1.4301 and suitable for
horizontal and vertical installation.
The pump is fitted with a built-in non-return valve.

The motor is a 3-phase motor of the canned
type with a sand shield, liquid-lubricated bearings
and pressure-equalizing diaphragm.

Liquid:
Pumped liquid: Water
Maximum liquid temperature: 104 °F
Max liquid temperature at 0.15 m/sec: 104 °F
Liquid temperature during operation: 68 °F
Density: 62.29 lb/ft³

Technical:
Speed for pump data: 3450 rpm
Shaft seal for motor: LIPSEAL
Approvals on nameplate: CE,EAC,CSACOMP
Curve tolerance: ISO9906:2012 3B

Materials:
Pump: Stainless steel

DIN W.-Nr. 1.4301
AISI 304

Impeller: Stainless steel
DIN W.-Nr. 1.4301
AISI 304

Motor: Stainless steel
DIN W.-Nr. 1.4301
AISI 304

Installation:
Pump outlet: 1"NPT
Motor diameter: 4 inch

Electrical data:
Motor type: MS402
Rated power - P2: 0.5 HP
Power (P2) required by pump: 0.5 HP
Main frequency: 60 Hz
Rated voltage: 3 x 230 V
Service factor: 1,60
Rated current: 3.15 A
Cos phi - power factor: 0,72
Rated speed: 3450 rpm
Start. method: direct-on-line
Enclosure class (IEC 34-5): IP68
Insulation class (IEC 85): B
Built-in temperature transmitter: No
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Company name:
Created by:
Phone:

Date: 7/21/2017

Printed from Grundfos Product Center [2017.04.034]

Position Count Description
Others:
Net weight: 19.8 lb
Gross weight: 22.1 lb
Shipping volume: 0.28 ft³
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Company name:
Created by:
Phone:

Date: 7/21/2017

Printed from Grundfos Product Center [2017.04.034]
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Description Value
General information:
Product name: 7S05-8
Product No.: 3013008
EAN: 5700390224035

Technical:
Speed for pump data: 3450 rpm
Shaft seal for motor: LIPSEAL
Approvals on nameplate: CE,EAC,CSACOMP
Curve tolerance: ISO9906:2012 3B
Pump Number: 03010008
Stages: 8
Model: A
Valve: pump with built-in

non-return valve

Materials:
Pump: Stainless steel

DIN W.-Nr. 1.4301
AISI 304

Impeller: Stainless steel
DIN W.-Nr. 1.4301
AISI 304

Motor: Stainless steel
DIN W.-Nr. 1.4301
AISI 304

Installation:
Pump outlet: 1"NPT
Motor diameter: 4 inch

Liquid:
Pumped liquid: Water
Maximum liquid temperature: 104 °F
Max liquid temperature at 0.15 m/sec: 104 °F
Liquid temperature during operation: 68 °F
Density: 62.29 lb/ft³

Electrical data:
Motor type: MS402
Applic. motor: NEMA
Rated power - P2: 0.5 HP
Power (P2) required by pump: 0.5 HP
KVA code: N
Main frequency: 60 Hz
Rated voltage: 3 x 230 V
Service factor: 1,60
Rated current: 3.15 A
Cos phi - power factor: 0,72
Rated speed: 3450 rpm
Start. method: direct-on-line
Enclosure class (IEC 34-5): IP68
Insulation class (IEC 85): B
Motor protection: NONE
Thermal protec: external
Built-in temperature transmitter: No
Motor Number: 79302002
Cable number: 00795B79
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Company name:
Created by:
Phone:

Date: 7/21/2017

Printed from Grundfos Product Center [2017.04.034]

Description Value
Others:
Net weight: 19.8 lb
Gross weight: 22.1 lb
Shipping volume: 0.28 ft³
Sales region: Namreg
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Company name:
Created by:
Phone:

Date: 01/04/2020

Printed from Grundfos Product Centre [2020.03.000]

Qty. Description
1 5S05-9

Product No.: 81545095
Multi-stage submersible pump for raw water supply, groundwater lowering and pressure boosting. The pump is
suitable for pumping clean, thin, non-agressive liquids without solid particles or fibres.

The pump is made entirely of Stainless steel DIN W.-Nr. EN 1.4301.

The motor is a 1-phase motor with sand shield, liquid-lubricated bearings and pressure equalizing diaphragm.

Liquid:
Pumped liquid: Water
Maximum liquid temperature: 60 °C
Max liquid t at 0.15 m/sec: 40 °C
Selected liquid temperature: 20 °C
Density: 998.2 kg/m³

Technical:
Pump speed on which pump data are based: 3450 rpm
Rated flow: 1 m³/h
Rated head: 53 m
Shaft seal for motor: LIPSEAL
Approvals on nameplate: CE,EAC,CSACOMP,UR
Curve tolerance: ISO9906:2012 3B
Motor version: T40
Specification for shaft end: SPLINE

Materials:
Pump: Stainless steel

EN 1.4301
AISI 304

Impeller: Stainless steel
EN 1.4301
AISI 304

Motor: Stainless steel
DIN W.-Nr. 1.4301
AISI 304

Installation:
Maximum ambient pressure: 15 bar
Pump outlet: 1"NPT
Motor diameter: 4 inch

Electrical data:
Motor type: MS402
Type of motor: CSIR
Rated power - P2: 0.37 kW
Power (P2) required by pump: 0.37 kW
Mains frequency: 60 Hz
Rated voltage: 1 x 230 V
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Company name:
Created by:
Phone:

Date: 01/04/2020

Printed from Grundfos Product Centre [2020.03.000]

Qty. Description
Service factor: 1.60
Rated current: 6 A
Starting current: 410 %
Cos phi - power factor: 0.76
Rated speed: 3450 rpm
Start. method: direct-on-line
Enclosure class (IEC 34-5): IP68
Insulation class (IEC 85): B
Built-in temp. transmitter: no
Motor No: 79453102

Others:
ErP status: EuP Standalone/Prod.
Net weight: 10.2 kg
Gross weight: 11.3 kg
Shipping volume: 9.98 m³
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42

Nominal Size OD D L Weight Item Code FM Class

1" IPS 1.315” 1.7” 3.4” 0.1 lbs. 200302 FM 200/232
1 ¼" IPS 1.660” 2.2” 3.7” 0.2 lbs. 200303 FM 200/232
1 ½" IPS 1.900” 2.7” 3.9” 0.4 lbs. 200304 FM 200/232

2" IPS 2.375” 3.2” 4.6” 0.5 lbs. 200305 FM 200/232
3" IPS 3.500” 4.4” 5.0” 0.9 lbs. 200307 FM 200/232
4"  IPS 4.500” 5.9” 5.9” 2.1 lbs. 200310 FM 200/232
5" IPS 5.563” 6.9” 6.5” 2.9 lbs. 200312 FM 200/232
6" IPS 6.625” 8.7” 7.9” 5.3 lbs. 200314 FM 200/232
8" IPS 8.625” 10.7” 8.9” 8.6 lbs. 200317 FM 200/232

10" IPS 10.750” 13.3” 9.8” 15.4 lbs. 200320 FM 200/232
12" IPS 12.750” 15.9” 11.4” 24.3 lbs. 200323 FM 200/232
14" IPS 14.000” 17.2” 11.8” 30.9 lbs. 200326 FM 200/232

16" IPS (1) 16.000” 19.8” 13.9” 40.1 lbs. 200329 FM 200/232
18" IPS (1) 18.000” 22.3” 16.7” 65.3 lbs. 200332 FM 200/232
20" IPS (1) 20.000” 24.8” 18.0” 99.2 lbs. 200335 FM 200/232
22" IPS (1) 22.000” 27.4” 19.5” 121.3 lbs. 200336 FM 200/232
24" IPS (1) 24.000” 30.6” 19.8” 160.9 lbs. 200338 FM 200/232

26" IPS (1)(2) 26.000” 31.9” 20.2” 172.0 lbs. 200339 FM 200
28" IPS (1)(2) 28.000” 34.5” 20.7” 176.4 lbs. 200341 FM 200
30" IPS (1)(2) 30.000” 37.0” 20.7” 237.7 lbs. 200343
32" IPS (1)(2) 32.000” 39.6” 20.7” 264.6 lbs. 200345
34" IPS (1)(2) 34.000” 42.1” 21.7” 308.7 lbs. 200356
36" IPS (1)(2) 36.000” 44.1” 21.1” 319.7 lbs. 200347
42” IPS (1)(2) 42.000” 51.2” 22.6” 465.2 lbs. 200349
48” IPS (1)(2) 48.000” 58.7” 26.2” 661.4 lbs. 200351

(1) Dual fusion zones

(2) Requires the I Fuse 105 EF Processor for fusion

SDR 11 Electrofusion Coupler | IPS Series
Water - 200 PSI (ASTM) / 232 PSI (ISO) | Gas - 100 PSI @ 73° F Sustainable Maximum Operating Pressure

Suitable for use on IPS SDR 9 to SDR 17 HDPE Pipe (Fusing from SDR 21 to SDR 32.5 may require special barcode)

carol.nissen
Polygon
1 ¼" IPS 1.660” 2.2” 3.7” 0.2 lbs. 200303 FM 200/232
1 ½" IPS 1.900” 2.7” 3.9” 0.4 lbs. 200304 FM 200/232











Ready Mix Materials      Fax 

Rockford  874-6626 874-2121 874-4205 Toby A. Rogers, President 
Byron  234-8212 234-8044 234-2927 Robert A. Rogers, Vice President 
Rochelle  562-4267 562-4267 562-6049  
Roscoe  389-2223 389-2223 389-9292 

To Whom It May Concern: 

All limestone and sand & gravel products are naturally occurring, virgin materials that are 
mined from deposits that have been existing on site for millions of years. We hereby certify 
that the material supplied on this project came from inspected stockpiles and that this 
material was produced to meet the requirements of section 1004 of the “Standard 
Specifications to Road and Bridge Construction”, dated April 1, 2016. This document is 
published by the Illinois Department of Transportation Division of Highways. 

020CA16 Pea Gravel 

Please accept this letter as certification that the material delivered qualifies for the above 
mentioned specification. 

Thank you for your request. If I may be of further assistance, please feel free to contact me. 

Ben Newman 

Quality Control Department 
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United Association
Certification Programs

Certificate of Qualifications

    AARON M MCCOLLOM
    ID:001581716      Local:023

    Training records available
    upon request.      

 Cert Type Certified Expires Process
 WELDER 07/28/2015 No Expiration BCW
 WELDER 03/20/2019 09/20/2019 GTAW MANUAL
 WELDER 03/20/2019 09/20/2019 SMAW MANUAL

Weld Test Codes: UA-P1, P2, 22, 21
ASME Section IX and AWS D1.1, stipulate that the above listed groove weld tests also qualify
the welder to make any size fillet welds on all material thicknesses, all pipe diameters, and all
positions.
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TECHNICAL DATATECHNICAL DATA

FORM: TDS_LBA_AM_EN_201507

North America: 847.851.1800 | 800.527.9948 | www.CETCO.com

© 2015 CETCO. IMPORTANT: The information contained herein supersedes all previous printed versions, and is believed to be accurate and reliable.  
For the most up-to-date information, please visit www.CETCO.com. CETCO accepts no responsibility for the results obtained through application of this product.  
All products are sold on the understanding that the user is solely responsible for determining their suitability for the intended use and for proper use and disposal 
of the product.  CETCO MAKES NO WARRANTY OF MERCHANTABILITY OR SUITABILITY FOR ANY PARTICULAR PURPOSE IN CONNECTION WITH ANY SALE  
OF THE PRODUCTS DESCRIBED HEREIN. CETCO reserves the right to update information without notice.

LBA™
LIQUID BIO-FOULING AGENT

DESCRIPTION
A liquid, LBA is certified by NSF International.  LBA is certified to NSF/
ANSI Standard 60, Drinking Water Treatment Chemicals - Health 
Effects.

RECOMMENDED USE
LBA cleans casings, screens, and all other components of the well that 
are affected by bio-fouling or iron bacteria.

CHARACTERISTICS
• LBA acts as a chelating agent, allowing more dissolved minerals 

to be pumped to waste, therefore preventing re-depositing of the 
minerals

• LBA has the ability to penetrate and disperse debris layers
• LBA is also used to debris fouling of environmental monitoring and 

recovery wells, oil/water separators, air strippers, and other types 
of equipment used in groundwater remediation

• LBA is non-corrosive and nontoxic

DIRECTIONS FOR USE
1. Test well pH before starting treatment. Disconnect distribution 

system.
2. Calculate quantity of LBA by using the Dosage Table. Normal 

dosage is 5-7% solution. If gravel pack is present, the volume of 
water in it should be accounted for as part of the total well volume 
(typical porosity of gravel pack is 30-40%).

3. Add LBA directly into the well through the casing. Agitate the 
well for 12-48 hours by surging, jetting, or circulating the water. 
Compressed air may be used to agitate the well.

4. Upon completing agitation, DPA can be added to the well if mineral 
encrustation is present.  

5. Pump the well until water is clean and free of acid to within 0.5 
units of original pH.  Reinstall pumping equipment.

6. Chlorinate the well with a shock treatment of sodium hypochlorite 
at 500 to 1,000 ppm.  Pump the well until clear of chlorine.

PACKAGING
5 gallon pail, 27 or 28 per pallet, 15 gallon pail, 8 per pallet,  or 55 
gallon drum, 4 per pallet.  All pallets are plastic-wrapped.

LBA DOSAGE TABLE (5% SOLUTION)
WELL DIAMETER GAL/10 FT OF 

WATER
2”   0.08

4”   0.33

6”   0.74

8”   1.31

10”   2.05

12”   2.95

14”   4.02

16”   5.25

18”   6.64

20”   8.20

24” 11.81

28” 16.07

UPDATED: JULY 2015
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Appendix C

ODC Well Elevations

Recorded on October 23, 2019

Station Location

Top of Steel Casing 

Elev. (ft)
Top of PVC casing 

Elevation (ft)

*Ground surface 

Elevation* (ft)

OMC-EW-01 590.11 589.51-T Plate 590.11

EW-01 PZ 590.11 589.53 590.11

EW-02R 591.05 590.64 591.05

EW-02RPZ 591.05 590.89-T/Gasket 591.05

PZ-3 587.59 587.42 587.59

PZ-4 586.71 586.42-T/Gasket-E 586.45--W pvc

PZ-7 587.85 587.72-N(587.41-S) 587.85

PZ-8 585.82 585.43 585.82

* Ground flush wells, elevation taken on Easterly Rim

* T/steel casing on stick wells, elevation taken on latch side (typ.)

T/casing elevation taken on T/PVC, unless noted otherwise.

Horizontal Datum: NAD 83 (IL. ST. Plane Coords. East)

Vertical Datum:      NAVD 88

Field Work Completed on: 10/23/19 TM, JP
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ATTACHMENT 1 

LABORATORY ANALYTICAL REPORT FOR IMPORTED TOPSOIL 
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